Phosphatidylinositol 3-kinase/Akt regulates angiotensin II-induced inhibition of apoptosis in microvascular endothelial cells by governing survivin expression and suppression of caspase-3 activity.
Angiotensin II (Ang II) plays essential roles in vascular homeostasis, neointimal formation, and postinfarct remodeling. Although Ang II has been shown to regulate apoptosis in cardiomyocytes and vascular smooth muscle cells, its role in vascular endothelial cells (ECs) remains elusive. To address this issue, we first performed TUNEL and caspase-3 activity assays with porcine microvascular ECs challenged by serum deprivation. Ang II significantly reduced the ratio of apoptotic cells and caspase-3 activity. The Ang II type 1 receptor (AT1) was responsible for these effects. Among the signaling molecules downstream of AT1, we revealed that PI3-kinase/Akt pathway plays a predominant role in the antiapoptotic effect of Ang II. Interestingly, the expression of survivin, a central molecule of cell survival, increased after Ang II stimulation. Overexpression of a dominant-negative form of Akt abolished both Ang II-induced antiapoptosis and survivin protein expression. In a murine model of hyperoxygen-induced retinal vascular regression, AT1a knockout mice showed a significant increase in retinal avascular areas. Our data indicate that Ang II plays a critical antiapoptotic role in vascular ECs by a mechanism involving PI3-kinase/Akt activation, subsequent upregulation of survivin, and suppression of caspase-3 activity.